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Date: January 20, 2005 
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l Michihiko Matsuba, President of Fukuyama Sangyo Honyaku Center, Ltd., of 
16-3, 2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare 
that I understand well both the Japanese and English languages and that the 
attached document in English is a full and faithful translation of the copy of 
Japanese Unexamined Patent No. Sho-60-246688 laid open on December 6, 
1985. 



Michihiko Matsuba 

Fukuyama Sangyo Honyaku Center, Ltd. 




OPTICAL FEEDBACK TYPE SEMICONDUCTOR LASER DEVICE 
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Filed on: May 22, 1984 
Inventor: Jun OTANI 
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SPECIFICATION 

1. TITLE OF THE INVENTION 

OPTICAL FEEDBACK TYPE SEMICONDUCTOR LASER DEVICE 

2. WHAT IS CLAIMED IS: 

(1 ) An optical feedback type semiconductor laser device_ in which 
an optical fiber having a core part and a clad part is disposed 
opposite a semiconductor laser element, the end face on the 
semiconductor laser element side of the clad part of the optical 
fiber is formed to be concave so that a part of outgoing light 
from the semiconductor laser element is reflected and fed back 
to the semiconductor laser element, and a part of the outgoing 
light is coupled to the optical fiber. 
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(2) The optical feedback type semiconductor laser device 
according to Claim 1, wherein the end face on the semiconductor 
laser element side of the core part of the optical fiber is 
formed to be convex. 

(3) The optical feedback type semiconductor laser device 
according to Claim 1 or 2, wherein the end face on the 
semiconductor laser element side of the clad part of the optical 
fiber is coated by a reflection increasing film. 

(4) The optical feedback type semiconductor laser device 
according to Claim 1 or 2, wherein the end face on the 
semiconductor laser element side of the clad part of the optical 
fiber is formed into a concave grating. 

3. DETAILED DESCRIPTION OF THE INVENTION 
Field of. the Invention 

The invention relates to a semiconductor laser device which 
can be used as a light source for optical fiber communications. 
Constructions of Prior Arts and Problems Thereof 

Hereinafter, a conventional semiconductor laser device 
coupled to an optical fiber is described. Fig . 1 is a construction 
view of a conventional semiconductor laser device, wherein 
outgoing laser beam 5 from the resonator end face 4 of the 
semiconductor laser element 1 is coupled to the optical fiber 
6, however, a part of the outgoing laser beam 5 is fed back 
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to the semiconductor laser element 1 as reflected light 9 from 
the optical fiber 6. 

When reflected light with a disordered phase is fed back 
to the semiconductor laser element, it greatly influences the 
characteristics of the semiconductor laser element and leads 
to a noise increase and a longitudinal mode spectral change 
of the semiconductor laser element, and hinders stabilization 
and .improvement in quality of the semiconductor laser element. 

As a method for solving this, there is a semiconductor laser 
device with a construction of a compound resonator positively 
using light to be fed back to the semiconductor laser element 
as shown in Fig . 2 . The laser beam 14 outputted from one resonator 
end face 13 passes through the lens 15 and is reflected by the 
reflector 16, and the reflected light 17 passes through the 
lens 15 again and enters the semiconductor laser element 10. 
The laser beam 19 outgoing from the other resonator end face 
18 is coupled to the optical fiber 20. 

With this construction, prevention of reflection noise by 
the optical feedback and single longitudinal mode oscillation 
become possible simultaneously, however, in the case where the 
reflectance of'the reflector 16 is small, the influence of the 
reflected light 23 from the optical fiber 20 cannot be 
eliminated. 
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Object of the Invention 

The invention solves the above-mentioned problems, and an 
object thereof is to provide a semiconductor laser device 
preferable for a light source for optical communications in 
which reflection noise of a semiconductor laser element is 
prevented by optical feedback and single longitudinal mode 
oscillation is realized simultaneously. 
Construction of the Invention 

The invention provides a semiconductor laser device in which 
an optical fiber is disposed opposite a semiconductor laser 
device, the end face on the semiconductor laser device side 
of the clad part of the optical fiber is formed to be concave 
so that a part of outgoing light from the semiconductor laser 
element is fed back to the semiconductor laser element, and 
a part of the outgoing light is coupled to the optical fiber, 
wherein the end face on the semiconductor laser element side 
of the core part of the optical fiber may be formed to be convex, 
the end face on the semiconductor laser element side of the 
clad part of the optical fiber may be coated by a reflection 
increasing film, and the end face on the semiconductor laser 
element side of the clad part of the optical fiber may be formed 
into a concave grating. 
DESCRIPTION OF EMBODIMENTS 
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Hereinafter, embodiments of the invention are described with 
reference to the drawings. Fig. 3 shows a first embodiment, 
wherein the laser beam 28 of the laser beam outgoing from the 
resonator end face 27 of the semiconductor laser element 24 
is coupled to the core part 30 of the optical fiber 29, the 
laser beam 31 is reflected by the concave end face on the 
semiconductor laser element 24 side of the clad part 32 of the 
optical fiber 29, and the reflected light 33 enters the 
semiconductor laser element 24 again. At thispoint, theposition 
of the optical fiber 29 is finely adjusted so that the laser 
beam inside the semiconductor laser element 24 and the reflected 
light 33 match their phases with each other. 

Thereby, a semiconductor laser device 24 is realized which 
has the construction of a compound resonator having an external 
resonator that is formed by the resonator end face 27 and' the 
end face on the concave surface of the clad part 32 in addition 
to the resonator of the semiconductor laser element 24 itself, 
wherein, by finely adjusting the position of the optical fiber 
29, when light is fed back to the semiconductor laser element 
24 and the phase conditions are adjusted, the semiconductor 
laser element 24 oscillates in the single longitudinal mode 
and the optical fiber 29 is used as a reflector, so that reflected 
light with a disordered phase from. other than the reflector 
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is eliminated, whereby reflection noise can be completely 
prevented. Furthermore, the compound' resonator can be 
constructed without using a reflector externally, and therefore, 
the optical feedback type semiconductor laser can be downsized. 

Fig. 4 shows a second embodiment, wherein the end face on 
the semiconductor laser element 24 side of the core part 34 
of the optical fiber 29 is formed to be convex. Thereby, a high 
coupling efficiency can be obtained, and when this semiconductor 
laser device is used as a light source for optical communications, 
long-distance transmission becomes possible. 

Fig. 5 shows a third embodiment, wherein the end face on 
the semiconductor laser element 24 side of the clad part 32 
of the optical fiber 29 is coated by a reflection increasing 
film 35. Thereby, the reflected light amount toward the 
semiconductor laser element 24 can be increased, and the 
semiconductor laser device can be operated more stably. 

Fig. 6 shows a fourth embodiment, wherein the end face on 
the semiconductor laser element 24 side of the clad part 36 
of the optical fiber 29 is formed into a concave grating 37. 
Thereby, by finely adjusting the position of the optical fiber 
29, single longitudinal mode oscillation can be realized by 
selecting an oscillation frequency as shown in Fig. 7 (b) among 
multi-mode oscillation frequencies when optical feedback is 
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not applied as shown in Fig. 7 (a) . In this embodiment, in order 
to increase the number of effective grating grooves, the end 
portion of the semiconductor laser element 24 side of the optical 
fiber 29 is made large. 
Effects of the Invention 

As described above, according to the invention, an optical 
fiber is disposed opposite a semiconductor laser element and 
a compound resonator is constructed by forming an external 
resonator end face on the end face on the semiconductor laser 
element side of the clad part of the optical fiber, whereby 
reflection noise can be completely prevented, and 
simultaneously, single longitudinal mode oscillation is 
realized, and furthermore, a reflector is not necessary 
externally, downsizing is possible, and therefore, an optical 
feedback type semiconductor laser device extremely preferable 
in a case where it is used for a light source for_ optical 
communications or an optical fiber sensor light source is 
realized. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a conventional semiconductor 
laser device, Fig. 2 is a schematic sectional view of a 
conventionally proposed optical feedback type semiconductor 
laser device, Fig. 3 through Fig. 6 are sectional views of 
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detailed embodiments of the invention, Fig7(a) is a longitudinal 
mode spectral diagram of the semiconductor laser device of Fig. 
1, and Fig. 7(b) is a longitudinal mode spectral diagram of 
the optical feedback type semiconductor laser device of Fig. 
6. 

24: semiconductor laser element, 25: active layer of 
semiconductor laser, 26: clad layer of semiconductor laser, 
27: resonator end face of semiconductor laser, 28, 31: outgoing 
laser beam, 29: optical fiber, 30: core part of optical fiber, 
32: clad part of optical fiber, 33: reflected light, 34: core 
part of optical fiber, 35: reflection increasing film, 36: clad 
part of optical fiber, 37: concave grating 
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